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SUMVARY

On Novenber 14, 1991, the National Institute for Occupational Safety
Heal th (NI OSH) received a confidential worker request for an eval uat
occupational exposure to electrical currents produced when operating
i ndustrial papercutter. The request was pronpted by a case of a bra
in a papercutter operator enployed by Chio Valley Litho-Color, Inc (O
Conpl ai nts were al so voi ced by the requestor about previous air qualit
probl ens experienced while working at other plant |ocations.

S MM

Wor kers using the OVLI papercutters had electrical currents (of the d

current node) passing through the body ranging from9.7 to 160 mcro-

anperes (HA) froma lowvoltage circuit. No standards presently exi st
deal with current flow of this magnitude in the body, and no informati
the relationship of Iowlevel chronic direct current on the body and t
tunor devel opment can be found in the scientific literature.

On the days of this evaluation, the current |levels resulting from
enpl oyees' contact with the papercutter at two different | ocations
present no acute electrical hazard, such as el ectrocution and/or bu
On the other hand, data are not available to support or refute the
possibility that lowIlevel currents, delivered over years, dre a
causative factor for chronic diseases, such as brain tunors |or canc
A prudent recommendation that will eliminate this exposure i|s given
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| NTRODUCT| ON

On Novenber 14, 1991, the National Institute for Occupational Safety ¢
Health (NI OSH) received a confidential request for an eval uation of
occupati onal exposure to electrical currents produced by industri al
papercutting machines installed at the Ohio Valley Litho-Color, Inc (C
facility located in Florence, Kentucky. The request was pronmpted by ¢
a brain tunmor in a papercutter operator enployed by OVLI. Conplaints
al so voiced by the requestor about air quality problems at this and ot
pl ant | ocations. Visits were made to this site on January 7, 1992, ar
January 28, 1992.

BACKGROUND

OVLI wuses industrial papercutters to prepare various types of advertis
material for their clients. At least two of the cutting machi nes are
manuf actured in Germany by Schnei der-Werk GnbH and are the Senator noc

Contact was nmade with the United States distributor of the Schneider ¢
to obtain additional background information. The NI OSH investigators
told that these units had been distributed in the United States for ak
20 years. The unit, which can make a 45-inch cut in various stock mat
operates on 60 hertz (Hz). The blade circuit is rectified to 24 volts
forma resistive circuit; that is, the human operator conpletes the ci
Contact needs to be made with the sensor button for about 2 to 4 secor
make a conplete cut, and the current passing through the body woul d be
10 m croanperes (MA), dependi ng on the inpedance of the body. Figure
a picture of a typical papercutter in operation and Figure 2 is a typi
schematic of the electrical circuit controlling the sensor buttons.

A prelimnary visit was made to the facility on January 7, 1992. Afte
openi ng conference, the NIOSH i nvesti gators nmade a wal k-t hrough survey
pl ant. During the wal k-through, we observed the papercutters at work.
of several MSDS on conpounds that were either observed to be near the
papercutters or were actually used in the cutting process were request

On January 17, 1992, NIOSH made prelimnary electrical current neasure
at a local facility that serviced the Schneider Senator units. These
prelim nary neasurenments were conducted to verify neasurenent techniqt
January 28, 1992, the NIOSH investigators returned to the OVLI to perf
detailed current measurenents on two Schnei der Senator cutting nachine
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MATERI ALS AND METHODS

El ectrical current and voltage nmeasurenents were nade by using a Fl uke
8060A digital nultineter. Current neasurenents were nmade by connectir
end of a test lead to the input term nal of the Fluke (DC current node
contacting one of the two bl ade-controlling sensor buttons |ocated on
front of the papercutter. Another test |ead was connected to the outg
term nal of the Fluke (DC current nmode) and held tightly in the operat
hand. The operator's other hand contacted the remai ning sensor buttor
Vol t age neasurenents were nmade by connecting the test |leads fromthe F
(DC vol tage node) across the two sensor buttons.

The human resi stance was estinmated by connecting the two test |eads fr
Fl uke (DC resistance node) to a worker's skin area equivalent to the s
that the fingers would make in contact with the sensor button. Severe
addi ti onal current neasurenents were made such as current flow to grot
various places on the exterior of the papercutter.

Al'l current and vol tage neasurenents were made when the papercutters v
cutting the sanme | oads. Measurenments were performed both with dry anc
hands, and on both NI OSH and papercutter personnel at all facilities.
of both dry and wet hands sinulated the range of possible current flov
wor ker .

EVALUATI ON CRI TERI A

The only Occupational Safety and Health Adm nistration (OSHA) regul ati
applicable to this evaluation, are found in 29 Code of Federal Regul at
Part 1919. 301 Subpart S entitled Electrical 1910.303. 1910.303(g)(2)(
"Except, as required or permtted el sewhere in this subpart, live part
el ectric equi pnment operating at 50 volts or nore shall be guarded agai
acci dental contact by approved cabinets or other forns of approved enc
or by any of the followng neans...."! Neither NIOSH nor the Anerica
Conference of Governnental Industrial Hygienist (ACG H) has adopted ar
exposure criteria recommendati ons that are applicable.

RESULTS

The results obtained fromthe current neasurenents made on three diffe
Schnei der Senator papercutters are shown in Table 1. Measurenents of
current passing through workers ranged from9.7 to 160 pA, depending c
whet her the hands in contact with the buttons were wet or dry. The cL
| evel neasured with no operator ranged fromO0.93 to 1.3 mllianpere (r
Finally, the level of current found between one of the buttons and any
surface of the papercutters ranged from54 pAto 4.2 mA
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The NI OSH i nvestigators made visits to OVLI on two different days and
det ect any unusual odors or air quality problens on either visit. Air
sanpling was not conducted. The requestor had sonme concerns about the
use of OVLI solutions containing isopropyl alcohol and benzene at ot he
| ocations; however, neither of these substances were in use at the OVL
facility visited by NIOSH  During the wal k-around phase of the eval ue
the NIOSH i nvestigators observed several conmpounds (shrinkw ap, glue,

| ubricant, and cutting oil) near the papercutters. The Material Safet
Sheets (MSDS) for all these conpounds were reviewed by the N OSH
investigators. It was the opinion of the investigators that the manne
and smal|l quantitites involved of these conmpounds did not warrant furt
eval uati on.

DI SCUSSI ON

A limtless nunber of human electrical sensation thresholds can be def
dependi ng upon the location selected on the body and the nature of the
contacts nade with the body | ocation. No thresholds can be said to ar
all individuals. The tongue, for exanple, can detect as low as 4 HA C
current.[?2 Cuts or even needl e punctures on hands or fingers signific
decrease the current required for perception, and currents al nost too
measure can often cause pronounced pain when they flow in an open cut

wound.

The usual entry of electric current into the body is through the skin.
resi stance of the skin varies with thickness of the skin and the condi
the skin at site of contact, i.e. wet or dry conditions. A well-callc
dry hand can have a resistance of 1 Megaohm while a noist hand's resi
may be as | ow as 1000 ohns. 3

The realistic evaluation of what constitutes a safe human threshold fc
electrical stinmulation requires data on the m nimal anmount of electric
that is just strong enough to produce sone type of neasurabl e physiolc
response. \What information that does exist on this topic originates f
sources such as: perception of electric current flow, uncontroll able
contraction, and death. Mst of this type of biological information
on acute exposure scenarios, such as stimulation of nerve, skeletal m
and cardi ac nmuscle. Adequate quantitative data for other responses, s
m ght occur in chronic exposure situations, are not avail able.

Under present OSHA standards, as described in Section 1910.303, live
el ectric equi pnment operating below 50 volts are not required to be gue
agai nst contact made by workers during their job. 1In this evaluation,
DC vol tage supplied to the sensor button circuit on the papercutter is
50 volts. Therefore, it my be inferred from Section 1910.303 that tF
circuit would not fall under OSHA coverage. Notice that the reason fc
guarding this circuit is based on applied voltage and not on the magni
el ectrical current passing through the body.
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It is apparent fromthe N OSH neasurenments that currents passing throt
wor ker's body making contact with the sensor button are below 1 mA, tF
that is reported by Dal ziel as produci ng no sensation on hands (nal es)
reported the human (male) perception threshold for DC current as 5.2 r
This means that workers making contact with the papercutter's sensor t
under normal conditions, would not perceive electricity. The only pos
exception m ght be the perception felt by a worker with a finger that
cut or bruised (this situation was reported to have occurred by the
requestor).

Nevert hel ess, whether the current was perceived or not, the neasurener
in this evaluation suggest that small electrical currents, in the ranc
10-160 mA, do flow in workers making contacts with the sensor button c
papercutter. The NIOSH i nvestigators do not believe it is in the best
i nterest of occupational safety to have workers being intentionally ex
live currents. Conservative occupational safety progranms would requir
"zero-current flow' policy for workers.

CONCLUSI ONS AND RECOMVENDATI ONS

Based on the levels of electrical current nmeasured fromthree papercut
two different |ocations, it can be concluded that on the days of neastL
no acute electrical hazard, such as electrocution and/or burns, existe
t he other hand, data are not available to support or refute the possit
that | owlevel currents, delivered over many years, are a causative fe
chroni c di seases, such as brain tunors or cancers.

We suggest that conventional electronmechanical switch buttons be inste

replace the present sensor button. The adaption of this techni que woL
the existing "lowcurrent flow' probleminto a "zero-current flow."
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the date of this report fromthe NI OSH Publications Ofice, 4676 Col ur
Par kway, Cincinnati, Ohio 45226. To expedite your request, include a
sel f-addressed mailing | abel along with your witten request. After t
time, copies may be purchased fromthe National Technical Information
Service (NTIS), 5285 Port Royal Road, Springfield, Virginia 22161.

I nformati on regarding the NTIS stock nunmber may be obtained fromthe I
Publications Ofice at the Cincinnati address.

Copies of this report have been sent to:

1. Ohio Valley Litho Color, Inc. Florence, Kentucky
2. Confidential Requestor
3. NI OSH
4. OSHA, Region V
For the purpose of inform ng affected enpl oyees, copies of this report

be posted by the enployer in a prom nent place accessible to the enplc
a period of 30 cal endar days.
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Measured current through worker's arns
duri ng papercutting activities

Ohio Valley Litho Col or Conmpany
Fl orence, Kentucky
January 17 and 28, 1992

HETA 92- 064
MEASURENMENT PRELI M NARY FACI LI TY' S MEASUREMENTS
TYPE MEASUREMENTS UNI T #1 UNI T #2
DC CIRCU T 23.8 V 18.6 V 23.4 V
VOLTAGE
DC CURRENT 1.275 mA 0.933 mA 1.29 m
ACROSS BUTTONS
W NO OPERATOR
DC CURRENT
ACROSS BUTTONS
W OPERATOR #1 11.8 pA --- * 160 pA
#2 9.7 pA --- ---
#3 --- 13.9 pA 19. 2 pA
#4 --- 67 HA 22.1 pA
DC CURRENT 54 pA 2.8 mA 4.2 mA

BETWEEN BUTTONS
AND ANY METAL
SURFACE OF
MACHI NE

* Measurenents made with wet hands
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Measured current through worker's arns
duri ng papercutting activities

Ohio Valley Litho Col or Conmpany
Fl orence, Kentucky
January 17 and 28, 1992
HETA 92- 064

MEASUREMENT PRELI M NARY FACI LI TY' S MEASUREMENTS
TYPE MEASUREMENTS UNI T #1 UNI T #2
DC CIRCU T 23.8 V 18.6 V 23.4 V
VOLTAGE
DC CURRENT 1.275 mA 0.933 mA 1.29 m

ACROSS BUTTONS
W NO OPERATOR

DC CURRENT

ACROSS BUTTON

W OPERATOR #1 11.8 uA - - 160 uA
#2 9.7 UuA - - - -
#3 - - 13.9 uA 19. 2 uA
#4 - - 67 UA 22.1 uA

DC CURRENT 54 uA 2.8 M 4.2 mMA

BETWEEN BUTTON
AND ANY METAL
SURFACE OF
MACHI NE



